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Abstract 
Local anisotropy of magnetic susceptibility  is detected at the surface area of an indochinite tektite, 
which is an amorphous silicate produced by a meteorite impact followed by rapid cooling. The 
observed  values showed a maximum value at the surface ( = 1.8 x 10-6 emu/g), which gradually 
decreased toward the inner direction. The local  values were obtained from a period of field-induced 
rotational-oscillation measured for the thin plates (1.0 x 1.0 x 0.2 mm) separated from the surface area; 
spatial resolution of  depth profile was improved to a level of 0.2 mm in the present study. The 
observed  at the surface of indochinite was comparable to the value previously observed at the 
surface of a moldavite tektite. The existence of local  at the surface of two different tektites, formed 
by separate events, indicated that a slight distortion of isotropic configuration may generally occur in 
the atomic positions of amorphous silicates, especially when they were formed by rapid cooling. 
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1 Introduction 
    A relatively large anisotropy of magnetic susceptibility  was recently observed at the surface of a 
natural amorphous-silicate, namely a moldavite tektite, which was caused by anisotropy of 
paramagnetic magnetization assigned to the isolated Fe ions included in the sample (Yokoi et al. 
2014 ). The observed  value was 2 x 10 -6 emu/g, which was comparable to the values reported for 
typical rock-forming minerals such as olivine (MgFe)2SiO4 or pyroxene (MgFe)SiO3. A technique to 
detect magnetic anisotropy from a mm-size sample in a short microgravity duration enabled the 
measurement of  depth-profile with a spatial resolution of 0.5 mm. Based on the obtained data, an 
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atomic positions at the surface area because of the extreme condition of thermal gradient, and the 
distortion caused the local paramagnetic anisotropies of individual Fe ions. In order to examine the 
origin of the -x profile observed in Fig.2 at atomic level, ESR analyses are now in progress on the 
individual square plates that are described in the figure. 
 The mechanism to explain the origin of the above-mentioned anisotropy is an open question. The 
origin of  which appeared on the surface of amorphous silicate can be studied by changing various 
conditions in synthesizing the amorphous material, for example, chemical composition of the starting 
material, Fe concentration, cooling velocity and maximum temperature of the molten silica precursor. 
In the above studies, comparison between -x profile and ESR analysis, as done on the moldavite 
sample, may serve as an useful tool to investigate the origin of  at atomic level.  
In a spiral galaxy (including our galaxy), partial alignment of weak-magnetic dust particles, caused 
by a cosmic field below 1μT, is commonly recognized by observing visual & near infra-red 
polarization of star-lights (Spizer Jr. 1978; Whittet, D.C.B., 1992). A mechanism of the dust alignment 
was recently proposed (Uyeda et al., 2003), which was based on the Langevin process (Langevin & 
Cuire, 1910; Uyeda et al., 1991). The model is effective when field-induced anisotropy energy 
induced in the dust is comparable to the Brownian energy of rotation; here the origin of anisotropy 
was assigned to individual paramagnetic Fe ions included in the dust particles. However, recent 
infrared emission data concluded that the majority of the dust particles observed in the star formation 
region were composed of amorphous silicate (Honda et al, 2003), and the effectiveness of the above 
thermal equilibrium model was limited at that point. As seen in Fig.2, the existence of local anisotropy 
is now confirmed independently in 2 different types of tektites, which indicate that finite amount of  
are generally observed in amorphous grains that are formed by rapid cooling. The approximate  
values of the major dust materials, namely olivine, pyroxene and amorphous silicate, are now 
obtainable. Accordingly it is possible to construct a simple mechanism of dust alignment based on a 
thermal equilibrium process.  
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